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; Amendments t the Specification 

;i j 

Please amend the paragraph on page 13, starting at line 18 j to the following; 



A "producer cell" is i cell that comprises a helper virus arid a viral vector. The viral 
vector is employed to transduce a packaging cell to form a produc sr cell cjapable of assembly if 
of infectious vector particles] Examples of packaging cells include, but ate not limited to the 
PE501, PA317, W2, T-AM, PA12, T19-14X, VT-19-17-H2, ¥CRE, ¥CljlP,GP+E-86, 
GP+envAM12, and DAN ceil lines. The vector containing the fciieign nucleotide sequence may 
transducer the packaging cells through any means known in the ai t. Suchj means include, but are 
not limited to, electroporatioh, the use of liposomes, and CaP0 4 ppcipitajion. The producer 
cells may then be directly adininistered, whereby the producer cells generkte viral particles 
capable of transducing the recipient cells. j j 




Please amend the paragraph on page 21, starting at line 30 



Applicants invention (includes techniques and methods whjch disclose the for the first 
time the drastic effects helper virus methylation and the ability to identify^ select for, and 
maximize the presence of active helper virus. Any number of wafys of restricting methylation or 
of reducing the presence of ijiethylated helper virus are also interfiled to bp included herein, 
including but not limited to: 1 treatment of vector producer cells w: th 5-az^-C, insertion of a 
demthylation fragment of miirine Thy-1 in front of the 5' long terminal repeat, ligation of an 
internal ribosome entry site with a selection marker so that drug selection! would ensure promoter 
function, use of immune response selection, design of synthetic viral prorhoters to omit 
methylation sites, screening for other drugs which inhibit methylatton, anp. even antisense 
inhibition to the human metljylase gene which is known and read! [y accessible through sources 
such as Genbank. 1 




Cell culture and transection. Cell cultures were maintained in Dulbecco's modified Eagle 
medium (DMEM; GIBCO BkL, Life Technology Co M Gaithersbijrg, MDj), 10% fetal calf serum 
with 5% CO2, at 37°C. The subclones of LTKOSN.2 VPC were obtained jby limiting dilution of 
parental LTKOSN.2 VPC orito two 96-well plates (Young, W.-BiL supra)) Helper virus and 
vector gene expression, DNA methylation status and vector production iq these subclones have 
been previously characterized (Young, W.-B., supra). To rescue l|TKOSl|f and -&ALTKOSN 
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vectors from pre-existing LTjKOSN VPC subclones with methylated and feilenced helper virus 
DNA, the subclones were traiisfected with pAM3-IRES-Zeo usin^ Fugenjb 6TM transfection 
reagent (Roche Molecular Bijochemicals, Indianapolis, IN). To stijdy the Effects of host DNA 
methylation on retroviral helper virus without interference from chromosomal copies pPAM3 
present in LTKOSN VPC, pAM3-IRES-Zeo plasmid was transfecjted intoj NIH3T3 tk' cells 
[American Type Culture Collection (ATCC) CRL1658] utilizingiFugene j5™ transfection 
reagent. A mixed population|pAM3-IRES-Zeo-transfected NIH3lf3 tk' cells, termed AMIZ cells, 
was established. Prior to traiisfection, pAM3-IRES-Zeo plasmid Y( as linearized by BspHl 
digestion and 6 to 10 |xg of pjAM3-IRES-Zeo was then transfectecj to eactf well in 6-well plates. 
Selection with Zeocin™ (350 jig/ml, Invitrogen) began 48 hr after transfejction and continued for 
at least two weeks. Transfectiion of T.HTN vector into the AME cell pool GP+E86 packaging 
cells (Markowitz, D., supra) j(kindly provided by Arthur Bank, Columbia [University, New York, 
NY) was completed by DOTiAP Liposomal Transfection Reagent (Roche Molecular 
Biohemicals) with 5 jig of LftTN plasmid for each well in 6-well plates. Selection with G418 (1 
mg/ml; GIBCO) started 48 hjr after transfection and continued fox two we iks. 



amend the parjagraph on page 38, starting at line 3*jto the fallowing: 

Retroviral superinfection is blocked by enhanced helper virusj gene expression. The 

effect of Zeocin^IM selection on AMIZ cells was analyzed by ^ene expjression of pAM3-IRES- 
Zeo in AMIZ cells. Gene expression of pAM3-IRES-Zeo in AMSt cells tyith constant Zeocin™ 
selection showed a 2-fold increase compared to AMIZ cells withcjut selection on Day 15 and at 
least 4-fold increase on Days 54 and 78 (Pig. 10). In contrast, pAjj^-IREp-Zeo gene expression 
in AMIZ cells without Zeoc&i™ selection declined over time (Fifj. 10, la^es 3, 5 and 7). 
Continuous Zeocin™ selection may have selected integration site ; that aije highly 
transcriptionally active and have less DNA methylation activity (Cedar, 1988. DNA 
methylation and gene activity. Cell. 53:3-4; Keshet, L, supra). ! 

We directly determined whether decreased pAM3-IRES-2 eo gen^ expression reduced 
Env-receptor interference anjd increased vector superinfection. The susceptibility to 
superinfection was measured by exposing AMIZ cells from the above experiment to amphotropic 
LB3N vector supematants followed by G418 selection. G418 resistant colony number obtained 
from AMIZ cells with continued Zeocin^^IM selection was redii ;ed froi}i 2.3 X 10 1 on Day 15 
to no superinfection observe*! on Days 54 and 78 (Table 2). In contrast, <^418 resistant colonies 
obtained from AME cells wiithout Zeocin™ selection ranged from 1.2 x| 10 3 to 5.6 X 10 3 . These 
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results demonstrate that increased gene expression of helper virus Icorrelatjes with reduced 
susceptibility to superinfection. , 

High level of vector production was maintained by Zeojcin^TM election. Vector 
production was analyzed in this AME cell pool by transfecting liyJN veqtor into AMIZ cells 
followed by G418 selection tjo establish a VPC for titer assay. Zeojcin™ selection was temporally 
withdrawn from AMIZ cell dulture during the first three weeks of jG418 selection after 
transfection with T.KTM vectdr. Titer obtained from this newly est^blishedfuncloned population of 
AMIZ cells was 3.5 X 10 6 cfii/ml, which is 100-fold higher than fljie titer <j>bserved from a mixed 
population of PA317 transfected with LEIN vector (4 X 10 4 cfu/itjl). In addition, AMIZ cells 
were transduced with LHIN vector collected from LEIN-transfectad GP+486 cells and an 
improved titer of 9 X 10 cfitfml was obtained from a mixed cell population. To investigate 
whether selection with both Zeocin™ and G418 would adversely kf feet vector production, LEIN 

i : 

transfected AMIZ cells werejevaluated 56 (8 passages) and 67 days (10 passages) after 
transfection. Titers obtained from AMIZ cells transfected with LEIN (3.5 |X 10 6 cfu/ml on Day 0) 
and placed under continuous [selection with Zeocin™ and G418, \yere 2 3f 10 6 cfu/ml (Day 56) 
and 1.5 X 10 7 cfu/ml (Day 67). In contrast, titers obtained from the same |\MIZ cells transfected 
with T FTN but not subjected [to G418 and Zeocin™ selection onlyt showe<)i 2 X 10 4 and 4 X 10 4 
cfu/ml on Day 56 and Day 67, respectively. The reduced titer correlated \^ith a significant 
decrease of both helper virus) and vector gene expression when time pointp with and without 
selection were compared (Fig. 1 1). No significant increase of titer or helper virus gene expression 
was observed when the 17% iDNA methylation present on Day 0 !was further reduced to 0% DNA 
methylation by Day 56 after Selection. This suggests a threshold 6 Tect as jwe previously observed 

in cloned VPC (Young, W.-B., supra). Substantial decreases of vector prbduction, helper virus 

i 

gene expression and Env-rec^ptor interference was only observed once at|least 60% methylation 

occurred of the helper virus 5 'LTR. J 

DNA methylation stajtus of 5'LXRs of helper virus and vex tor weifc significantly 

increased in AME cells transfected with LEIN vector and culture^ without either G418 or 

Zeocin™ selection (Fig. 12)j This increased methylation corresponded tojabove decreased vector 

titer and significantly reduced gene expressions of helper virus an i vecton (Fig. 1 1). The DNA 

methylation of helper virus 5'LTR increased from 17% (Day 0) tcj 30% a^d 36% by Days 56 and 

■ i 

67, respectively. The average DNA methylation rate of helper virifrs 5XTR in AMIZ cells 

I 

transfected with LEIN was estimated as low as 0.3% of the cell pripulatiofi per day during 67 
days of continuous cell cultube. In contrast, DNA methylation was not detected in AMIZ cells 
transfected with LEIN vectoif and placed under continuous G418 *.nd Zeofcin™TM selection. No 
detectable DNA methylationj occurred in the LEIN vector on Day \ 



while the 5 'LTR helper virus showed 17% DNA methylation (Fife 12B, Iknes 3 and 4). This may 
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be secondary to the timing off G418 and Zeocin^^FM selection. A ME cejls transfected with 



TJRTN vector were placed under G418 for three weeks to select for 



LEIN-^ositive population and 



Zeocin™ selection was not afpplied until Day 0 in the experiment;. 



*ase amend tne paragraph starting on page 41, s tarting ai : l ine 2^, to the folio wingj 

The selection of transected cells (AMIZ cells) with Zeociii^^Fk* maintain pAM3- 
IRES-Zeo gene expression eliminated DNA methylation from celli and may also select 

cells with pAM3-IRES-Zeo Ijielper virus integrated in optimal and active Chromosomal regions. 
Ratios of pAM3-IRES-Zeo gjene expression in selected AMIZ cells compared to non-selected 

(Fig. 10), while helper 
(Fig. 9). Similar results 



and 78 



LEINjtransfected AMIZ cells 
Day 671, compared to 4 X 10 4 



AMIZ cells were about 2: 1 otn Day 15 and at least 4: 1 on Days 54 ; 
virus showed only 12%, 199& and 61% of DNA methylation, respectively ji 
were also observed in AMEj cells transfected with UJN vector. Cells un^er continuous selection 
showed no detectable DNA Aiethylation of the 5'LTR, but 30% (Day 56) jand 36% (Day 67) of 
JBNA methylation was detected in cells without selection (Fig. 12; 
A+^T under continuous selection hlad vector titer of 1.5 X 10 7 cfu/ml oik ] 
f I )r cfu/ml on Day 67, in cells without selection. This 1000 fold difference in (titer production 

probably reflects the fact thai structural proteins of viruses function as nujltimers (Hunter, E., 
supra). The formation of mu( timers occurs in a sigmoid dose-resp Dnse fashion, rather than a 
linear dose-response to protejin concentration that correlates more directljj with helper virus gene 
expression and DNA methylktion. The effect of host DNA methyljation o^ helper virus 5'LTR is 
therefore amplified by transcription, viral assembling and then veitor production. 
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